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sition and a discharge roller (23) for discharging the pa- 



(51) mtci 7; B65H 3/06, B65H 5/06 



(72) Inventor: Matsuda, Yasuhiro c/o PFU Limited 
Kahoku-gun, Ishikawa, 929-1192 (JP) 

(74) Representative: Reichel, Wolfgang, Dipl.-lng.etal 
Reichel und Reichel 
Parkstrasse 13 
60322 Frankfurt (DE) 



per, a load in the rotational direction is provided at the 
discharge roller for preventing the image reading turbu- 
lence at the time when the paper is separated from the 
feed roller. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a paper feed- 
ing apparatus, and more particularly, relates to a paper 
feeding apparatus wherein it is possible to prevent a im- 
age reading turbulence in a image reading device or the 
like. 

2. Description of the Related Art 

[0002] Conventionally, for example, in a image read- 
ing device, in the case where a lot of scripts are auto- 
matically carried and read, there is an automatic paper 
feeding mechanism (ADF) . The automatic paper feed- 
ing mechanism comprises a pick mechanism which 
moves a plurality of sheets of paper mounted on a shoot- 
er to a specified preparing position; a separating mech- 
anism which takes in the paper put on the preparing po- 
sition one by one; and a feed mechanism which has a 
feed roller and a discharge roller for carrying the paper. 
[0003] FIG. 8 is an description drawing of a conven- 
tional embodiment. In FIG. 8, to the feed mechanism, a 
feed roller 11 and a discharge roller 23 are provided. 
Furthermore, a driven roller 24 is provided correspond- 
ing to each of the feed roller 11 and the discharge roller 
23. 

[0004] At the feed roller 11 , a feed roller gear 36 for 
driving the feed roller 1 1 is provided. Furthermore, at the 
discharge roller 23 ; a discharge roller gear 40 for driving 
the discharge roller 23 is provided. Then, the feed roller 
gear 36 is driven through a train of gears 34, 35 by a 
motor or the like. Furthermore, the discharge roller gear 
40 is driven through a train of gears 37, 38, 39 by a motor 
or the like. V 
[0005] The paper such as a script is supplied to a 
reading position from the feed roller 11 and discharged 
by the discharge roller 23. This discharge roller gear 40 
is driven by a train of gears 37, 38, 39 or the like, and 
therefore, there is a backlash between engaged gears. 
Because of this backlash, there has been such a case 
where the discharge roller slips and the paper momen- 
tarily stops when the rear end of the paper is separated 
from a pair of rollers (a feed roller 1 1 and a driven roller 
24) just before the reading position. 
[0006] This slip is caused by the fact <1 > in order to 
prevent a looseness of the paper at the reading position, 
the discharge roller 23 sends the paper a little fasterthan 
the feed roller 11 (the paper is pulled to the discharge 
roller 23 side), and therefore, a reaction is caused when 
the rear end of the paper is separated from the pair of 
rollers just before the reading position and <2> the paper 
is kicked in the discharge direction by the above de- 
scribed pair of rollers when the rear end of the paper is 
separated from the pair of rollers just before the reading 
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position. 

[0007] In the case of the above described convention- 
al embodiment, when the rear end of the paper is sep- 
arated from the pair of rollers just before the reading po- 
sition, a image turbulence has clearly been shown. Es- 
pecially, in the case of a color scanner, it has been 
shown as a color drift, and shown more remarkably. 

SUMMARY OF THE INVENTION 



[0008] It is an object of the present invention to solve 
such conventional problems, and to prevent the image 
turbulence which is caused when the paper is separated 
from the feed roller. 

is [0009] A paper feeding apparatus of the present in- 
vention comprises a feed roller for supplying the paper 
to image reading position: and a discharge roller for dis- 
charging the paper, and to the above described dis- 
charge roller, a load in the rotational direction is provided 

20 for preventing the image reading turbulence at the time 
when the paper is separated from the above described 
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d roller. Therefore, it is possible to prevent the image 
turbulence which is caused by the slip of the discharge 
roller when the paper is separated from the feed roller. 
25 [0010] Furthermore, the paper feeding apparatus of 
the present invention further comprises a discharge roll- 
er gear for driving the above described discharge roller; 
and a train of gears for driving the above described dis- 
charge roller gear. The above described load is provided 
30 at one of the train of gears for driving the above de- 
scribed discharge roller gear to eliminate the backlash 
between the above described discharge roller gear and 
the gear to which the above described load is provided. 
Therefore, even in the case where a load cannot be ap- 
55 plied directly on the discharge roller, it is possible to ap- 
ply a load on the discharge roller. 
[0011] Furthermore, in the case of the paper feeding 
apparatus of the present invention, the above described 
load is preferably a compression spring that is provided 
40 between the discharge roller gear for driving the shaft 
of the above described discharge roller and the bearing 
of the above described discharge roller. Accordingly, it 
is unnecessary to provide a mechanism for eliminating 
the backlash, and it is possible to easily apply a load to 
^5 the discharge roller by the compression spring. 

[0012] Furthermore, in the case of the paper feeding 
apparatus of the present invention, the above described 
load is a torsion coil spring which comes into contact 
with the shaft of the above described discharge roller at 
50 the inside diameter. Accordingly, it is unnecessary to 
provide a mechanism for eliminating the backlash, and 
it is possible to easily apply a load to the discharge roller 
by the torsion coil spring. 

[0013] Furthermore, in the case of the paper feeding 
55 apparatus of the present invention, it is preferable that 
the above described load is produced by pressing a 
body with the character of a spring onto the shaft of the 
above described discharge roller. Accordingly, it is un- 
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necessary to provide a mechanism for eliminating the 
backlash, and it is possible to easily apply a load to the 
discharge roller by pressing a body with the character 
of a spring. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

FIG. 1 is an outside drawing of a image reading de- 
vice in the preferred embodiment. 
FIG. 2 is a main part description drawing of the im- 
age reading device in the preferred embodiment. 
FIG. 3 is a main part description drawing showing 
a driving system of a paper carrying in the preferred 
embodiment. 

FIG. 4A and FIG. 4B are description drawings of a 
feedmechanism in the preferred embodiment. 
FIG. 5 is an description drawing in the case where 
a compression spring is used in the preferred em- 
bodiment. 

FIG. 6 is an description drawing in the case where 
a torsion coil spring is used in the preferred embod- 
iment. 

FIG. 7A, FIG. 7B, and FIG. 7C are description draw- 
ings in the case where a body with the character of 
a spring is pressed in the preferred embodiment. 
FIG. 8 is an description drawing of a conventional 
embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(Outline of Paper Feeding Apparatus of Present 
Invention) 

[001 5] The paper feeding apparatus of the present in- 
vention will simply be described by referring to FIG. 1 to 
FIG. 7. 

[0016] The paper feeding apparatus of the present in- 
vention comprises a feed roller 11 for supplying paper 
to a image reading position; and a discharge roller 23 
for discharging the paper. Furthermore, at the above de- 
scribed discharge roller 23, a load in the rotational di- 
rection is provided, which prevents the image reading 
turbulence at the time when the paper is separated from 
the above described feed roller 11. 
[001 7] Furthermore, the above described paper feed 
apparatus comprises a discharge roller gear 40 for driv- 
ing the above described discharge roller 23; and a train 
of gears for driving the above described discharge roller 
gear 40. The above described load is provided at one 
of the train of gears for driving the above described dis- 
charge roller gear 40 to eliminate the backlash between 
the above described discharge roller gear 40 and the 
gear 39 at which the above described load is provided. 
[0018] The above described load is a compression 
spring which is provided between the discharge roller 



gear 40 for driving the shaft of the above described dis- 
charge roller 23 and the bearing of the above described 
discharge roller 23. Furthermore, the above described 
load is a torsion coil spring which comes into contact 
5 with the shaft of the above described discharge roller 23 
at the inside diameter. Furthermore, the above de- 
scribed load is produced by pressing a body with the 
character of a spring to the shaft of the above described 
discharge roller 23. 

10 

(Description of Outline of Image Reading Device) 

[0019] FIG. 1 and FIG. 2 are a device outside drawing 
and a main part description drawing showing the image 

'5 reading device in the preferred embodiment of the 
present invention, respectively. In FIG. 1 and FIG. 2, the 
image reading device has a shooter 13 to which the 
script that is the object to be read is set in the rear part 
and a paper feeding apparatus in the interior respec- 

20 tively. The paper feeding apparatus includes a pick 
mechanism for moving a plurality of sheets of paper 21 
mounted on the shooier 13 to a specified preparing po- 
sition, a separating mechanism for taking in the sheets 
of paper put on the preparing position one by one, and 

25 a feed mechanism having a feed roller 11 and a dis- 
charge roller 23 for carrying the paper. Furthermore : the 
. arrow positioned between the feed roller 1 1 and the dis- 
charge roller 23 shows the reading position of the image. 
[0020] The pick mechanism is formed near the paper 

30 supply port of the shooter 13, and takes out a plurality 
of scripts 21 (including paper or the like containing char- 
acters, figures, marks or the like) mounted on the shoot- 
er 1 3 from the lower side in turn by the pick roller 1 and 
the pick arm 4, and moves the paper to the specified 

35 preparing position. 

[0021 ] The separating mechanism takes in the sheets 
of paper put on the preparing position one by one by the 
separating pad 3 which comes into sliding contact with 
the pick roller 1 . 

40 [0022] The feed mechanism supplies the paper to the 
reading position by the feed roller 11 , and discharges it 
by the discharge roller 23. 

(Description of Driving System of Paper Carrying) 

45 

[0023] FIG. 3 is a main part description drawing show- 
ing the driving system of the paper carrying in the pre- 
ferred embodiment of the present invention. In FIG. 3, 
a paper carrying motor 6 drives a pick roller 1 , a feed 

50 roller 1 1 , and a discharge roller 23 by a train of gears to 
perform the paper carrying. Furthermore, a pick roller 
driving gear 20 for driving the pick roller 1 has a one- 
way clutch, and is formed so that it rotates only in the 
counterclockwise direction. Furthermore, a driven roller 

55 24 is provided corresponding to each of the feed roller 
11 and the discharge roller 23. 

[0024] The pick arm driving gear 8 has a rotary pivot, 
- and connects the pick arm 4. A planetary gear 5 is ro- 
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tatably connected to a planetary gear frame 26, and is 
arranged to be engaged with the pick arm driving gear 
8. Furthermore, the planetary gear 5 is arranged to be 
driven through a train of gears by the rotation of the feed 
roller 11. Furthermore 5 a planetary gear frame stopper 
27 regulates the range of rotation of the planetary gear 
frame 26. 

[0025] In the driving of the pick arm 4, when the pick 
arm 4 is positioned at the lower position and held in the 
paper feeding time position, the planetary gear 5 is sep- 
arated from the pick arm driving gear 8 by the positive 
rotation of the motor 6 to position the pick arm 4 at the 
lower position. On the other hand, when the pick arm 4 
is positioned at the upper position and held in the waiting 
time position, the planetary gear 5 is engaged with the 
pick arm driving gear 8 by the reverse rotation of the 
motor 6 to position the pick arm 4 at the upper position. 
[0026] A pick arm state detecting sensor 7 detects the 
pick arm 4 which is positioned at the upper position 
when the planetary gear 5 is engaged with the pick arm 
driving gear 8 by the reverse rotation of the motor 6. 
Consequently, when the pick arm 4 is positioned at the 
upper position, the motor 6 is reversed to move the pick 
arm 4 upward until the pick arm state detecting sensor 
7 sends a signal detecting the pick arm 4. 
[0027] A detecting sensor 10 of the paper on the 
shooter is packaged to have a positional relation so that 
it remains OFF even if the script 21 is set to the shooter 
13 in the state where the pick arm 4 is positioned at the 
lower position, and it turns ON in the case of setting the 
script 21 to the shooter 13 in the state where the pick 
arm 4 is positioned at the upper position. Consequently, 
in the action of positioning the pick arm 4 at the upper 
position in the initialization or resetting of the apparatus, 
in the state where the detecting sensor 1 0 of the paper 
on the shooter sends a signal of detecting the existence 
of paper, it is arranged that the action of positioning the 
pick arm 4 at the upper position is not performed. 
[0028] A paper sensor 1 2 between the pick and feed 
detects the existence of paper between the pick roller 1 
and the feed roller 1 1 of the paper supply passage. 
Thereby, in the case where the paper sensor 12 be- 
tween the pick and feed sends a signal of detecting no 
paper, that is, in the case where no paper is picked up, 
it is arranged that the reverse and positive rotational ac- 
tions of the motor 6 are repeated, and the tip of the pick 
arm 4 is moved up and down lo hit the paper mounted 
on the shooter 13. 

[0029] A detecting sensor 25 of the tip and rear end 
of the paper detects the tip and rear end of the paper. 
Thereby, the tip of the paper is detected by the detecting 
sensor 25 of the tip and rear end of the paper, and by 
the signal of this detecting sensor 25 of the tip and rear 
end of the paper, the reading of the paper (script 21) is 
started. Then, when the detecting sensor 25 of the tip 
and rear end of the paper detects the rear end of the 
paper, the reading is finished, and by the discharge roller 
23, the paper is discharged to a stacker which is not 
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shown in the drawing or the exterior of the apparatus. 
[0030] Furthermore, in the shooter 13, a step 14 in- 
clined in the paper entering direction is formed by letting 
the height near the paper supply port be one stage. Fur- 
thermore, the paper separating pad 3 comes into sliding 
contact with the pick roller 1 to take in the scripts 21 one 
by one. 

(Description of Feed Mechanism) 



[0031] FIG. 4 is an description drawing of the feed 
mechanism of the present invention. In FIG. 4, reference 
numeral 1 1 denotes a feed roller, and reference numeral 
23 denotes a discharge roller, and reference numeral 

>5 24 denotes a driven roller, and reference numerals 34, 
35, 36, 37 : 38, 39, 40 denote gears, and reference nu- 
meral 41 denotes a bearing, and reference numeral 43 
denotes a compression spring (load). 
[0032] FIG. 4 is an description drawing of the feed 

20 mechanism in the prefened embodiment of the present 
invention, and FIG. 4A is an description drawing of the 
feed roller 11 and the discharge roller 23, and FIG. 4B 
is an enlarged view of the discharge driving part. 
[0033] In FIG. 4A, atthefeed mechanism, afeed roller 

25 1 1 and a discharge roller 23 are-provided. Furthermore, 
a driven roller 24 is provided at each of the feed roller 
11 and the discharge roller 23. 

[0034] At the feed roller 11, a feed roller gear 36 for 
driving the feed roller 1 1 is provided. The feed roller gear 
^o 36 is driven through a train of gears 34, 35 by a motor. 
[0035] Furthermore, at the discharge roller 23, at the 
right end, a discharge roller gear 40 for driving the dis- 
charge roller 23 is provided, and is rotatably pivoted by 
a bearing 41 made of a metal for increasing the accura- 
ls C y. The discharge roller gear 40 is driven through a train 
of gears 37, 38, 39 by a motor. 

[0036] The paper is supplied to the reading position 
from the feed roller 1 1 , and discharged by the discharge 
roller 23. A compression spring 43 is provided at the 

•*o gear 39 for preventing the paper from instantaneously 
stopping because of the slip of the discharge roller, 
when the rear end of the paper is separated from the 
pair of rollers (a feed roller 11 and a driven roller 24) 
before the reading position. 

45 [0037] In Fig. 4B, the gear 39 for driving the discharge 
roller gear 40 includes two gears 39a and 39b, and is 
rotatably pivoted by a fixation shaft 44. Between these 
two gears 39a and 39b, a torsion coil spring 42 is pro- 
vided to eliminate the backlash between the discharge 

so roller gear 40 and the gear 39. Furthermore, between 
the gear 39a and the frame of the attaching part, a com- 
pression spring 43 is provided, and by the compression 
spring 43, a load (hanging) in the rotational direction is 
applied to the discharge roller 23. This load has a power 

55 of a degree for preventing the slip of the discharge roller 
when the rear end of the paper is separated from the 
pair of rollers before the reading position. 
[0038] Thereby, when the rear end of the paper is sep- 
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arated from the pair of rollers before the reading posi- 
tion, it does not occur for the discharge roller 23 to slip, 
and it is possible to prevent the paper from instantane- 
ously stopping, and the reading turbulence of the image 
can be prevented. 

[0039] Furthermore, here, a case where a load is pro- 
vided at the gear 39 is described, but it is also possible 
to provide-a load to another gear (gear 38 or 37 or the 
like) of the train of gears for eliminating the backlash. 

(Description of Case Where Load is Directly Applied to 
Discharge Roller) 

[0040] In the above described embodiment, a case 
where a load is applied to part of the train of gears is 
described, but it is also possible to directly apply a load 
to the discharge roller 23. FIG. 5 is an description draw- 
ing in the case where a compression spring is used, and 
FIG. 6 is an description drawing in the case where a tor- 
sion coil spring is used, and FIG. 7 is an description 
drawing in the case where a body with the character of 
a spring is pressed. 

[0041] In FIG. 5, between the bearing 41 of the dis- 
charge roller 23 and the discharge roller gear 40, a com- 
pression spring 43 is provided. Furthermore, the bearing 
41 is fixed in the axial direction of the discharge roller 
23 with a frame or the like, and does not rotate. Conse- 
quently, when the rear end of the paper is separated 
from the pair of rollers before the reading position, it 
does not occur for the discharge roller 23 to slip, and it 
is possible to prevent the paper from instantaneously 
stopping, and the reading turbulence of the image can 
be prevented. Furthermore , a load is directly applied to 
the discharge roller 23, and therefore, it is unnecessary 
to provide a mechanism for eliminating the backlash 
which has been described in FIG. 4. 
[0042] In FIG. 6, at the shaft 45 of the discharge roller 
23, a torsion coil spring 51 whose one end is fastened 
to the rigid part such as the frame is provided. Conse- 
quently, the shaft diameter of the discharge roller 23 and 
the inside diameter of the torsion coil spring 51 are set 
to be fastened in the rotational direction, and a load 
(hanging) is applied to the shaft 45. In this case, when 
the rear end of the paper is separated from the pair of 
rollers before the reading position, it also does not occur 
for the discharge roller 23 to slip, and it is possible to 
prevent the paper from instantaneously stopping, and 
the reading turbulence of the image can be prevented, 
and furthermore, a load is directly applied to the dis- 
charge roller 23, and therefore, it is unnecessary to pro- 
vide a mechanism for eliminating the backlash. 
[0043] FIG. 7A is an description drawing of the case 
where a body with the character of a spring is pressed. 
In the case of FIG. 7A, a load is applied to the discharge 
roller 23, by pressing a body of rubber or sponge, or a 
body (elastic body) with the character of a spring made 
of resin or a metal from the frame of the attaching part 
to the part P shownby the arrow or the like (applying 
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pressure) Furthermore, in FIG. 7A ; two places (parts 
P shown by an arrow) on which the load is applied are 
provided, but it is possible to provide either one. 
[0044] FIG. 7B is an description drawing of the case 
5 where a body of rubber or sponge is used. In the case 
of FIG. 7B, a body 53 of rubber or sponge is pressed 
from the direction shown by the arrow to the discharge 
roller shaft 45. 

[0045] FIG. 7C is an description drawing of the case 
to where a body with the character of a spring made of res- 
in or a metal is used. In the case of FIG. 7C, a body 54 
with the character of a spring made of resin or a metal 
is pressed from the direction shown by the arrow to the 
discharge roller shaft 45 from the frame of the attaching 
15 part. 

[0046] Furthermore, in the description of FIG. 4, a 
case where a compression spring is used as a load has 
been described, but it is also possible to apply a load by 
pressing a body of rubber or sponge, or a body (elastic 

20 body) with the character of a spring made of resin or a 
metal from the frame of the attaching part to the rotary 
part of the gear 39 (applying pressure). 
[0047] As described above, according to the present 
invention, there are the following effects. 

25 [0048] At the discharge roller, a load in the rotational 
direction is provided for preventing the image reading 
turbulence at the time when the paper is separated from 
the feed roller, and therefore, it is possible to prevent 
the image turbulence caused by the slip of the discharge 

30 roller when the paper is separated from the feed roller. 
[0049] Furthermore, a load is provided at one of the 
train of gears which drive the discharge roller to elimi- 
nate the backlash between the discharge roller gear and 
the gear to which a load is provided, and therefore, even 

35 in the case where a load cannot be applied directly to 
the discharge roller, a load can be applied to the dis- 
charge roller. 

[0050] Furthermore, a compression spring which is 
provided between the discharge roller gear for driving 

•*> the shaft of the discharge roller and the bearing of the 
discharge roller is made to be a load, and therefore, it 
is unnecessary to provide a mechanism for eliminating 
the backlash, and a load can easily be applied to the 
discharge roller by the compression spring. 

45 [0051 ] Furthermore, a torsion coil spring which comes 
into contact with the shaft of the discharge roller at the 
inside diameter is made to be a load, and therefore, it is 
unnecessary to provide a mechanism for eliminating the 
backlash, and a load can easily be applied to the dis- 

50 charge roller by the torsion coil spring. 

[0052] Furthermore, a load is produced by pressing a 
body with the character of a spring to the shaft of the 
discharge roller, and therefore, it is unnecessary to pro- 
vide a mechanism for eliminating the backlash, and a 

55 load can easily be applied to the discharge roller by 
pressing a body with the character of a spring. 
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Claims 

1 . A paper feeding apparatus comprising: 

a feed roller for supplying paper to a image 
reading position; and 

a discharge roller for discharging the paper, 

wherein a load in a rotational direction which 
prevents a image reading turbulence at the time 10 
when the paper is separated from said feed roller is 
provided at said discharge roller. 

2. A paper feeding apparatus according to claim 1 , fur- 
ther comprising: 15 

a discharge roller gear for driving said dis- 
charge roller; and 

a train or gears for driving said discharge roller 
gear, 20 

wherein said load is provided at one of the 
train of gears for driving said discharge roller gear 
to eliminate a backlash between said discharge roll- 
er gear and the gear at which said load is provided. 25 

3. A paper feeding apparatus according to claim 1 , 

wherein said load comprises a compression 
spring which is provided between the discharge roll- 
er gear for driving a shaft of said discharge roller 30 
and a bearing of said discharge roller 

4. A paper feeding apparatus according to claim 1 , 

wherein said load comprises a torsion coil 
spring which comes into contact with the shaft of 35 
said discharge roller at an inside diameter. 

5. A paper feeding apparatus according to claim 1 , 

wherein said load is produced by pressing a 
body with a character of a spring to the shaft of said 40 
discharge roller. 
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(54) Paper feeding apparatus 



(57) In a paper feeding apparatus including a feed 
roller (11) for supplying paper to an image reading po- 
sition and a discharge roller (23) for discharging the pa- 



per, a load in the rotational direction is provided at the 
discharge roller for preventing the image reading turbu- 
lence at the time when the paper is separated from the 
feed roller. 
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